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SOME SPECULATIONSON THE COLORATION
OF ANIMALS.
. By J. C. CAROTHERS,M.B.
A shorttiIhe agoan articleappearedin the Illustrated
LondonNewsonthesubjectof theCamouflageof Aeroplanes.
It wasstatedthat"exhaustivexperimentshavebeencarried




a widedivergencyof views,asmaybeseenby comparingthe
BritishandGermanschemes." .
I submit,withdiffidence,thatnosatisfactorysolutionofthis
problemwill befound.For theproblemis reallynonewone;
life in itsflyingformshasbeenfacedbyit sincethecarboniferous
ageandhasutterlyfailedto solveit.
Therestof thisessaywill bedevotedto a considerationf
thecolouringof wild animalsandI hopethat,asthesubject
is a largeand'obscureone,it will at leastserveto provoke
furtherspeculationanddiscussion.




the environment.The greatmajorityof wild creaturesfall
clearlyinto oneof the first·two typesandare either.well
disguisedor startlinglyconspicuous.
Nowtheprincipleof crypticcolorationin natureis a well-
establishedfactandthemanymethodsemployedandthesecrets
of their successare relativelywell understood.Essaysarid
articlesonnewaspectsof thissubjectarecontinuallyappearing
~ndindeedthephenomenis souniversalthatit wouldprobably




well understood,soit is thisaspectof thematterthatweshall
,chieflystudytoday.I will confinethestudyto landanimals,
partlybecausethisessayaroseoutof somespeculationsabout
flight, andpartlybecausea studyof the colorationof sea







is seenin agreatmanybirdsandadultinsects,andin relatively





We will, therefore,proceedto a shortanalysisof the
colorationof birds, butterfliesand moths,which has been
mainlybasedon a studyof literaturedealingwith birdsin
SouthAfricaandlepidopterain GreatBritainandonpersonal
observationsof all thesecreaturesin EnglandandKenya.
(a) BIRDS.
(The followingnotesrefer to SouthAfricanbirds.)
Birds thatfly by nightandhideby day are cryptically
colouredwitha spottymixtureof browns,russets,fawns,black















confinedto thosethatspendmuchof theirtimeby dayin the
air, to certainsmallergroundbirdswhenin flight,andto a
veryfew largegroundbirdsat all times.
(b) BUTTERFLIES AND MOTHs.
Thecolorationof theseinsectsappearsto begovernedby




sidesare seen,especiallythe undersitlesof the hindwings.
Brilliantcolorationof the wingsis usuallyconfinedto the
uppersurface;andthe.undersurfaceespeciallyof the hind
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wingsis almostalwayscrypticallycolouredwith a spottyor
confusedmixtureof colours.
In regardto moths,,thegreatmajorityfly onlyby night,
,a smallnumber(whichincludes,in England,the'Hawkmoths,
theBurnetmoths,manyBombyces,andtheMagpiemoth)fly








a dingymixtureof brownsand.greys.The Geometraeare
almostalwayscrypticallycolouredall overunless.(asin the
Magpiemoth)theyflybyday,whentheyareapttobebrilliantly
colouredall overtheuppersurfaceof all fourwings.In other
moths(whichat restshowonlytheuppersurfaceof thefore
wingsandthorax)thecolorationis usuallydingilycrypticall















theyappearto fall intotwogroupsaccordingto whetherthe
brilliantcoloursaresharedby bothsexes,or area peculiarity
of themale. As, however,it is a well-establishedfactthat
wherebrilliantcolouringoccursin bothsexesof a speciesit
hasalmostinvariablyfirstappeared(in evolutionaryhistory)
in themaleandonlylaterin thefemale,it wouldseemthat
thedistinctionis moreapparentthanreal.
Sowewill notattempttodividethemintogroupsbutwill







mayexplainthe Rabbit'stail, but seemsto havelittle
applicationto the vast majorityof brilliantlycoloured
creatures.
(2) A warningof poisonousor distastefulqualities.
Thistheoryappearsto explainthepossessionof brilliancy






















attacktheseinsectson the wing andmerelysucceedin
snatchingoff piecesof wing. But it is not a complete
explanation,e.g.,nomothcanaffordtodiscarditsabdomen,
yetit is mostcommonfor thosewithbrillianthindwings
to havea brilliantabdomen.
(7)SmithWoodwardsuggestedlongagothatexcessive
ornamentationis tobeinterpretedasa finalflareupof the
lampoflifepreceedingextinction,thattheorderlysequences
of growthhavingfulfilledthemselves,the materialfor





.(8) The chief theorythat has attemptedto explain
brilliantcolouringwherethischaracteris a peculiarityof
themaleis thetheoryof sexualselection,originallyprQ-
poundedby Darwin.As it heldthefieldfor manyyears,
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andis still apparentlyregardedasall-sufficientbymostWe




becamemoreand moreextreme.Now this theory(as
Pycrafthaswellshown)assumesanunvaryingtasteonthe












noevidenceof sexselectionin thedevelopmentof brilliant
colouring.(He canassignno reasonfor its development,
but simplystatesthat·thereappearsto be a trend,or
diathesis,that developslate in the historyof a species
and that progresseswith gatheringimpetusand quite




supposingthat only the strongestandmostvirile males
gainedmates,andthat thesemalescameto possessan














(11)Fisher,in WatchingBirds, says: "It is highly
probablethatthebrightcoloursandadornmentsof certain




pheasantsandsomebuntings),only in the female(like
phalaropes),in bothsexesall theyearround(likerobins
andjays),or in bothsexesin thebreedingseason(like
black-headedgulls)."Thistheoryis closelyboundupwith
thetheoryof birdterritorydefinedbyLackasan"isolated








a partin therecognitionby individualcreaturesof their












warranttheassumptionthatin generalit is thesame,aswe
will endeavourto show.)
I submitfirst that certaincreaturesby reasonof their
sizeor of theirhabitsof life arenecessarilyconspicuous,and
thatif this is true,anytypeof colorationis fromthepoint
ofviewof producinginvisibility,equ,all~valueless.Thatunder
thesecircumstancesbrilliant colouringoften developsand
underno othercircumstances,exceptfor the few examples
(snakes,caterpillars,etc.),thatcanbe explainedby existing
theories.
Now at least99%of camouflageconsistsin keepingstill
andindeedthegreatmajorityof crypticallycolouredcreatures
behaveas thoughwell awareof this. But onecannotkeep
still in theair,sothatcreaturesthatflycannothopetoconceal
themselvesfromtheirenemieswhilein flight. It is probable
thatif theseawerealwaysblueall seabirdswouldbecoloured.
blueon top;andthatif birdsmigratedby followingclosely
onelineof a railwaytrack,theywoulddevelopa blackstripe











the rule of the crypticcolorationof predominantlyground
birdsareall wadersin openshallowwateror stalkersin the
·openveldtandassucharenecessarilyconspicuous.Moreover,




Now this theory'raisesa furtherquestion.If a species,
by reasonof its sizeor habits,is releasedfromtheneedto
employcrypticcolouring,onemightexpecthatits coloration
woulddevelopin a purelyhaphazardway. Doesit in factdo
;so?Theanswerseemsto be: in domesticanimals,usually;in
wild animals,never.
Domesticanimalsarenot subject.to the ordinary·laws
,of evolutionarysurvivaland oftenexhibitcoloursthat are








the directionof increasedintensityandclarificationof pig-




in flyingcreaturesi meantobeseen,or,toputthisin a more
scientificway,thatit hasa valuewhichis relatedto theworld
of vision.Thismightappearatherobviousat firstsight,but
in factmanyconspicuouscoloursarein nowayrelatedto the
worldof vision,e.g.,thebright-greenof mostleavesandthe
blackof a negro'skin'havea purelyphysiologicalvalue.




it doesnotoccurin partsof thesurfaceof thebodythatare
neverseen(e.g.,thepartof thehind-wingthatis overlapped
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by thefore-wingin lepidoptera),butalwaysin partsthatare
visiblein flight. Moreover,it seemsmostlikelythatthefact
thatsuchbrilliantcolouringasoccursin twilight-flyingmoths
is confinedto reds,orangesandyellowsis dueto theemphasis




valueto its possessorswhenin flight? (Onecanimagine,for
instance,that it mightproducea flickeringflight that was
difficultfor enemiesto follow.)If, however,brilliantcolouring
hada positiveprotectivevaluein theair onewouldexpecto
findit asuniversalin flyingcreaturesascrypticcolouringis in
terrestrial,butthisisbynomeanso,asmanybirdsandbutter-
fliesaredull atall times.Onewouldexpecto findit aswell-
markedin thefemalesasthemales,for theformerareindivi-
duallymoreessential·to the survival·of a speciesthanthe
latter.Onewouldexpecto findit bestmarkedin thosebirds,
butterfliesandmothsthatweremostsubjectoattackandleast
markedin thosethat werecomparativelyfree from attack.




leastliableto attack.Yet suchbirdsare almostinvariably
mostconspicuouslycolouredin black(orverydark-brown)and
white.Finally,sucha theoryof flickeringflightdoesnottouch






qualities)as an evolutionaryexperiment;it hasarisenas a
by-productof the pre-existingpigmentationof feathersand
scales;andit hasbeenperpetuatedsimplybecauseit hasbeen
untrammelledby the ordinarylawsof evolutionarysurvival.
Thereasonfor its steadyenhancementi manyspecies,onthe
lines describedby Pycraft,remainsobscure.But I submit
that the fact that this steadyenhancementoccurs(quite
independentlyof naturalor sexualselection)is a strongargu-.
mentin favourof certainaspectsofthediscreditedorthogenetic
theoryof evolution.




full playby a competitiveenvironment.It is, moreover,quite
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possiblethat if this faculty is allowedfu1lplay for toolong it
maybecomenot merelyirreversible(ashasbeendemonstrated
to have occurredin certainstatic biologicalcharacters,such
as someelementsof the reptilianskeleton),but, in a-dynamic
quality suchas this, unarrestable.Thereis, of'course,a limit
to brilliancy of' colouring,but in the caseof other typesof
ornamentationsuch a state of affairs might well lead to
extinction.The theorywould thus explainSmith Woodward's
observation,basedmainlyon a studyof fossil reptilesandthe
bizarreformsof manyof these,that excessiveornamentation
is apt to precedeextinction.
If we admit this explanationof the developmentof
brilliancy it is surely not surprisingthat the quality occurs
first in the male. For he, individually,is lessessentialto the
survival of the species,and evolutionaryexperimentsare less
dangerousif they occurfirst in him. If he cangetawaywith
themthe femalefollowson the samelines,unlessher manner
of life is so differentas to debarthis.
Beforeclosingthis essayit mightnotbe irrelevantto point
out that, if this explanationis correct,brilliant colouringhas
followedlinesof developmentthatarenot uniquein theworld
of today. One can think of severalother biologicalqualities
andfacultiesthatappearto havebeenfreeto developuntram-
melledby the ordinarylaws of evolutionarysurvival,e.g.,the
songof birds,theplay of birdsandmammals,andmanyof the
higherfacultiesof the humanmind. And it is of interestto
note that all suchqualities,when releasedin this way, seem
to developon lines that canonly be describedas aesthetic.
To take one exampJeamongmany, one might say that
abstracthinkinghassimplyarisenasa by-productof utilitari<\p-
thinkingand that it hasbeenperpetuatedbecausethe quality
has beenuntrammelledby the ordinarylaws of evolutionary
survival. It is at presentmainly a characteristicof the male,
but, as an experiment,its successin this year of grace1941
seemssoslightthatit is evendoubtfulwhetherthefemalewill
ever havea chanceto follow.
Which remindsus that the camouflageof aeroplanesis
probablyuseless. '
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